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INTRODUCTION 

The  bull  shark,  Carcharhinus  leucas,  occurs  In  relatively  warm  waters 
around  the  world,  tends  to  congreqate  in  shallow,  brackish  water  about  the 
mouths  of  large  rivers  and  to  make  its  way  up  some  rivers,  sometimes  for 
great  distances.  This  appears  to  be  the  case  in  the  San  Juan  River  between 
Nicaragua  and  Costa  Rica,  as  well  as  in  Lake  Nicaraqua  which  is  drained  by 
the  San  Juan,  in  both  of  which  a  sizable  population  of  these  sharks  occurs. 
However,  for  many  years  it  has  been  assumed  that  the  sharks  in  the  lake  are 
landlocked  by  the  occurrence  of  several  raDids  in  the  river,  and  it  has 
only  been  in  recent  years  that  this  theory  has  been  challenaed.  A  recent 
paper  by  my  group  (Copeia  1966(3): 385-402)  presents  evidence  aoainst  the 
theory,  pointing  out  that  the  sharks  are  (as  shown  by  morphometric  data) 
of  the  same  species  throughout  the  system,  as  well  as  In  the  sea;  that  the 
rapids  are  navigable  by  barges  and  tugs  of  at  least  two  feet  draught;  that 
sharks  are  taken  both  above  and  below  the  major  rapids}:  and  that  the  same 
species  ascends  rivers  in  other  parts  of  the  world.  Although  the 
circumstantial  evidence  is  stronq  that  sharks  move  up  the  Rio  San  Juan  into 
Lake  Nicaragua,  definitive  proof  must  come  from  sharks  taqged  at  the  mouth 
of  the  river  and  recovered  in  the  lake. 

The  sawfish,  Pristis  perotteti.  also  occurs  in  the  Lake  Nicaraqua- 
Rio  San  Juan  system  and  the  same  question  has  arisen  concernino  its 
landlocked  status. 


OBJECTIVFS 

This  study  was  designed 

1.  To  demonstrate  whether  or  not  the  bull  shark  and  the  sawfish 
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ABSTRACT 


Prom  1966  to  1972,  1634  adult  and  1203  (juvenile  bull  sharks  ( Carcharhin- 
us  leucas)  and  345  sawfish  (Pristis  perotteti)  were  tagged  in  the  Lake 
UIcaragua-Rio  San  Juan  system!  Recoveries  by  1  January,  1973  have  in¬ 
cluded  225  adults  (13.8%;,  206  (juveniles  (17.1%)  and  153  sawfish  (44,3% 
Six  adults  have  traversed  the  full  length  of  the  Rio  San  Juan  upstream 
and  twenty  downstream,  demonstrating  conclusively  that  the  species  moves 
freely  between  Lake  Nicaragua  and  the  Caribbean  Sea  in  both  directions, 
and  that  the  sharks  and  sawfish  in  the  lake  are  not  landlocked.  The  (juv¬ 
enile  recoveries  have  in  general  been  shorter  term  and  have  shown  short¬ 
er  movements,  although  one  moved  the  full  length  of  the  river,  downstream 
Sawfish  have  been  shown  to  move  freely  within  the  river  and  the  lake. 
That  they  move  between  the  lake  and  the  sea  has  been  clearly  established 
by  three  individuals  tagged  in  the  lake  and  recovered  at  the  river  mouth. 
Tracking  of  sharks  carrying  ultrasonic  transmitters  disclosed  a  tendency 
for  newly-caught  and  tagged  sharks  to  move  downstream  and  into  the  sea. 
Three  sharks  thus  marked  passed  downstream  the  full  length  of  the  river 
in  5-7 i  11+ ,  and  12  days  respectively.  One  of  a  group  of  38  sharks  was 
shown  to  pass  the  full  length  upstream  in  2-25  days.  The  lack  of  re¬ 
coveries  long  distances  from  the  mouth  of  the  Rio  San  Juan  gives  sup¬ 
port  to  (although  it  does  not  prove)  the  idea  that  the  Lake  Nicaragua- 
,  Rio  San  Juan  population  of  sharks  is  a  relatively  isolated  population 
(accessory  population  of  Stewart  Springer),, 
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move  from  the  Caribbean  Sea  Into  Lake  Nicaragua. 

2.  To  determine  whether  or  not  they  return  to  the  sea  after  having 
been  in  the  lake. 

3.  To  establish  their  patterns  of  movement  within  the  lake  the 
Rio  San  Juan. 

4.  To  determine  hew  long  they  stay  in  fresh  water  once  they  enter. 

PROCEDURES 

The  original  plan  involved  conventional  tagging,  to  be  conducted 
at  the  three  major  outlets  of  the  Rio  San  Juan,  at  San  Juan  del  Norte, 
Nicaragua,  Barra  del  Colorado*  Costa  Rica  (the  major  outlet,  called  the 
Rio  Colorado,  where  the  largest  population  of  sharks  occurs),  and  Samay 
Lagoon,  Costa  Rica;  at  various  points  on  the  river,  particularly  El 
Castillo  and  San  Carlos,  Nicaragua;  and  at  the  far  end  of  the  lake  in 
the  vicinity  of  Granada.  Various  circumstances  prevented  work  at  Granada, 
but  extensive  tagging  was  carried  out  at  the  other,  more  critical  sites 
(see  maps  and  Table  8  for  geographic  locations). 

Petersen  disk  tags  were  employed  in  1966  and  7967 t  but  they  proved 
unsatisfactory  for  such  large  fish  as  sharks  and  sawfish.  They  wore 
rarely  recovered  more  than  four  or  five  months  after  tagging,  so  they 
were  replaced  for  the  rest  of  the  project  by  Jumbo  Rototags,  which  have 
proven  highly  satisfactory. 

Ultrasonic  tags,  emitting  pulsed  signals  into  the  water,  were  used 
for  four  seasons.  In  1967,  sharks  thus  taqged  were  tracked,  in  the  lower 
reaches  of  the  river,  with  portable  hydrophones  and  receivers  from  boats. 
In  1968,  1969  and  1970,  passaqe  of  sharks  was  monitored  with  recording 
receivers  installed  at  strategic  points  along  the  shores  of  the  various 
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channels  of  the  Rio  Sen  Juan.  The  tags  and  recorders  have  been  described 
in  an  ONR  Technical  Report  (Thorson,  Esterbero  and  Johnson*  1969). 

The  sharks  and  sawfish  were  caught  by  local  fishermen*  who  used  hand 
lines  with  chain  leaders  and  large  hooks  baited  with  chunks  of  freshly  cut 
animat  flesh,  usually  fish. 

Most  of  the  tagging  occurred  in  the  months  of  June,  July  and  August, 
1966  through  1970.  In  addition,  a  few  were  tagged  in  November,  1967, 
April,  1969,  July,  1971,  and  July*  1972, 

RESULTS 
Shark  Tagging 

At  the  river  mouths  large  numbers  of  juvenile  sharks  were  taken, 
(largely  from  about  50  to  80  cm,  In  length),  as  well  as  adults  (&s  the 
term  is  used  here,  it  includes  sexually  immature  as  well  as  mature 
individuals)  from  110  to  240  cnu  There  were  very  few  of  the  intermediate 
size  range  (30  to  110  cm.),  suggesting  that  a  part  of  the  life  cycle  is 
spent  elsewhere.  The  shark  tagging  records  have  therefore  been  separated 
into  adult  and  juvenile  categories.  They  are  presented  in  Tables  1  arid 
2,  which  show  numbers  taqged,  numbers  recovered  at  least  once,  and 
percentage  recovered,  by  year  and  by  tag  tyne,  as  of  January  1,  1973. 

A  total  of  1634  adults  and  1203  juveniles  were  tagqed.  In  both 
categories,  appreciably  lower  percentages  of  Petersen  tagged  sharks  were 
recovered  than  those  tagged  with  Rototags.  Only  one  of  the  former  has 
been  recovered  within  the  past  four  years,  its  tags  having  been  overgrown 
by  cartilage  and  carried  for  1022  days  when  the  shark  was  caught. 
Recoveries  of  Rototags  are  still  being  made,  and  likely  will  be  for  a 
number  of  years.  The  overall  recovery  rate  (13.8?:  for  adults,  17.13  for 


4 


juveniles)  seems  remarkable,  considering  that  each  shark  released  has 
available  to  it  the  whole  lake,  the  river,  several  large  tributaries, 
coastal  channels  and  the  open  sea. 

Movements  of  adult  sharks. 

Table  4  summarizes  movements  made  by  adult  sharks  from  each  taqplnq 
site  and  gives  ranges  of  time  {In  days)  between  tagging  and  recovery. 

The  data  are  shown  graphically  In  Figures  1,  and  3. 

While  most  recoveries  were  made  at  the  same  locations  where  taqqlnq 
took  place,  the  sharks  obviously  moved  freely  back  and  forth  between 
the  coastal  tagging  sites  as  well  as  up  the  river  for  various  distances. 
Six  tagged  at  Barra  del  Colorado  traversed  the  whole  length  of  the  riyer 
to  San  Carlos,  and  two  of  these  continued  on  far  Into  the  lake  (Is! a 
Ometepe  and  Islas  del  Nancital)'. 

Of  the  145  adult  sharks  tagged  at  San  Carlos,  twenty  have  been 
recovered  to  date  at  the  various  mouths  of  the  Rio  San  Juan.  The  free 
movement  of  sharks  through  the  full  length  of  the  river,  in  both 
directions,  has  thus  been  positively  established. 

Movement  within  the  lake  has  also  been  demonstrated  by  two  sharks 
tagged  at  San  Carlos  and  recovered  at  the  far  end  of  the  lake  at  Los 
Cocos  and  the  mouth  of  the  Rio  Tipitapa. 

The  length  of  time  the  sharks  stay  in  fresh  water  cannot  be 
established  with  complete  certainty,  since  we  cannot  be  sure  that  a  shark 
both  tagged  and  recovered  in  fresh  water  has  not  returned  to  the  sea 
during  the  interim.  However,  the  distances  involved  and  the  frequency 
of  captures  and  recaptures,  both  in  fresh  water,  arque  strongly  for 
virtually  unlimited  tolerance  to  fresh  water. 
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To  date,  no  recoveries  have  been  reported  In  the  Caribbean  Sea 
farther  from  the  coastal  tagging  sites  than  Tortuquero  to  the  south  and 
San  Juan  del  Norte  to  the  north.  It  seems  probable  that  sharks  of  the 
lake  Nicaragua-Rlo  San  Juan  system  range  farther  than  known  recoveries 
Indicate.  There  may  well  be  tags  In  the  possession  of  fishermen  at 
more  distant  points  that  have  not  reached  me.  However,  the  possibility 
also  exists  that  We  are  dealing  with  a  more  or  less  isolated  population. 
Nothing  Is  known  of  the  coastal  movements  of  this  species,  nor  is  it 
known  where  the  missing  size  range  (8D  to  110  cm.)  spends  that  part  of 
its  life  cycle. 

Movements  of  juvenile  sharks. 

Juveniles  are  found  throughout  the  lower  river  and  the  channels 
connected  with  It.  They  are  concentrated  in  some  of  the  side  channels 
where  presumably  they  are  safer  from  predation  by  adults,  but  they  are  not 
restricted  to  these  "nursery  grounds."  They  are  numerous,  especially 
below  the  rapids,  at  El  Castillo  and  occur,  in  small  numbers,  in  Lake 
Nicaragua. 

Tagging  showed  that  most  of  the  recoveries  of  juvenile  sharks  were 
made  In  the  same  general  area  where  tagqinq  occurred.  However,  they 
move  freely  locally,  for  instance  among  the  channels  and  sites  included 
within  the  designation  "Barra  del  Colorado",  and  between  the  various 
coastal  tagging  sites  (Table  5,  Figures  4  and  5).  One  tagged  at  Barra 
del  Colorado  was  recovered  420  days  later  at  Rio  Ma tz,  the  greatest 
distance  north  of  the  taqging  sites  of  any  recovery,  Including  adult  and 
juvenile  sharks  and  sawfish. 
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At  the  upstream  sites,  recoveries  were  mostly  local  (r«s  at  El 
Castillo)  or  showed  downstream  movements.  Including  the  sinqle  juvenile 
tagged  at  San  Carlos,  which  was  recovered  493  days  later  at  Barra  del 
Colorado* 

Most  of  the  juvenile  recoveries  were  made  within  a  month  or  two  of 
tagging,  largely  during  the  time  when  we  were  still  present  in  the  study 
area.  Apparently  most  of  the  young  leave  the  area  after  their  first  few 
months  of  life  and  probably  return  after  an  undetermined  lenqth  of  time. 

To  date  I  have  only  two  recoveries  between  one  and  two  years  after 
tagging,  and  one  approaching  three  years  (965  days).  However  I  have 
accurate  total  length  measurements  for  none  of  them,  so  I  cannot  as  yet 
determine  the  growth  rate,  nor  the  length  of  time  the  younq  are  absent. 

Sawfish  Tagging 

A  summary  of  the  tagging  of  345  sawfish  and  the  recovery  of  153  is 
provided  in  Table  3.  The  hiqh  recovery  rate  (44.3%  until  Jan.  1,  1973) 
is  in  part  a  reflection  of  a  commercial  sawfish  fishery  ooeratinq  in  Lake 
Nicaragua  since  1970  and  the  efforts  of  personnel  of  Instituto  de 
Fomento  Nacional  (INFONAC)  in  handling  tag  recoveries. 

Of  the  17  sawfish  taaged  at  Barra  del  Colorado,  seven  were  recovered 
at  least  once,  all  at  Barra  del  Colorado.  Two  of  them  were  recovered  a 
second  time,  also  at  Barra  del  Colorado.  Time  at  liberty  ranged  from  one 
day  to  629  days  (Table  6). 

Two  sawfish  were  tagged  at  El  Castillo,  one  of  which  was  recovered  at 
Barra  del  Colorado  85  days  later  (Fiqure  6). 

Of  the  326  sawfish  tagged  at  San  Carlos,  64  were  also  recovered  there, 
from  two  hours  to  752  days  later.  Only  four  were  re-captured  downstream, 
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one  at  £1  Castillo  450  days  later,  two.  at  Barra  del  Colorado  577  and 
743  days  later,  and  one  that  passed  out  one  of  the  mouths  of  the  river 
and  made  Its  way  down  the  coast  to  Parismina  (1398  days),  the  greatest 
distance  south  of  the  tagging  sites  of  any  shark  or  sawfish  taqaed  in 
the  program. 

By  far  the  greatest  number  of  sawfish  recoveries  were  of  those  taqqed 
in  San  Carlos  and  later  taken  in  Lake  Nicaraqua.  These  were  taken  in 
relatively  shallow  water  along  the  coasts  of  the  lake  and  various  islands 
in  the  lake  in  from  34  to  1334  days  after  taaginq. 

Some  of  the  sawfish  may  remain  in  one  locality  for  extended  ceriods, 
as  in  the  case  of  a  362  cm.  female  taken  at  San  Carlos  June  28,  1970,  and 
recaptured  four  times  at  Intervals  of  3,  21,  368  and  143  days,  every  time 
within  a  few  hundred  yards  of  the  same  place  in  San  Carlos.  On  the  other 
hand,  they  are  clearly  very  mobile,  havinq  been  recovered  in  the  sea  and 
all  over  Lake  Nicaragua. 

That  they  move  between  the  lake  and  the  sea  was  clearly  demonstrated 
by  three  individuals  that  moved  from  San  Carlos  the  full  distance  down  the 
river.  Unfortunately,  relatively  few  sawfish  are  taken  at  the  river  mouths, 
and  only  17  were  tagged  in  five  taqginq  seasons  there  and  none  were 
proven  to  make  the  complete  trip  upstream.  There  can  be  little  doubt, 
howeyer,  that  they  do  so,  as  there  is  a  pre-reproductive  size  ranqe 
virtually  missing  from  the  population  either  in  the  lake  or  at  the  river 
mouths,  which  must  occur  in  the  sea. 

U1  trasonfc  Tracking 

Table  7  summarizes  the  electronic  tagging^ activities  carried  out 
from  1967  through  1970. 
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In  1967,  when  portable  tracking  equipment  was  used,  11  sh'^ks  were 
tagged.  One  at  San  Carlos  was  lost  almost  at  once,  but  ten  were  tracked 
In  the  channels  near  Barra  del  Colorado  and  Samay  Lagoon  for  from  five 
minutes  to  nine  hours  and  20  minutes,  and  for  distances  of  from  less  than 
a  kilometer  to  about  seven  km.  Host  of  them  tended  to  move  downstream. 

Three  of  four  tagged  in  the  river  mouth  headed  directly  out  to  sea;  the 
fourth  circled  about  and  moved  back  and  forth  within  a  radius  of  about 
1/2  km  for  two  or  three  hours  on  two  different  days.  Four  of  the  eleven 
were  caught  by  fishermen  29,  30,  35,  and  39  days  after  the  oriqinal 
marking,  and  one  was  taken -about  a  year  later,  aid  of  them  in  the  river 
mouth. 

In  1968,  1969  and  1970,  movements  were  monitored  by  recordinq  receivers 
installed  along  the  river  banks.  Numerous  movements  were  demonstrated 
between  various  pairs  of  points,  but  the  most  noteworthy  movements  were 
the  following  ones. 

Two  sharks  tagged  at  El  Castillo  each  passed  out  the  river  mouth  at 
Barra  del  Colorado  about  36  hours  later,  having  traveled  a  distance  of 
about  125  km. 

Three  sharks  tagqed  at  San  Carlos  were  recorded  in  the  Barra  del 
Colorado  area  about  175  km  downstream,  one  in  five  to  seven  days,  one 
in  1H  days  and  one  in  12  days.  A  fourth  shark  taqqed  at  San  Carlos 
passed  the  Delta  monitor  (below  all  of  the  rapids)  in  four  days  and 
17  hours. 

A  single  shark  tagged  at  the  river  mouth  passed  the  fuTl  lenqth  of 
the  river  upstream,  in  25  days  or  less.  It  was  one  of  38  sharks  tagqed 
at  Barra  del  Colorado  and  Samay  ugoon  from  two  to  25  days  before  its 
arrival  at  San  Carlos. 
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iable  4.  Movements  demonstrated  for  CarchnrH  this  leucas  adults 


Fagging 


site :  Barra  del  Colorado  (1363  togged) 

Recovery  site  No*  of  recoveries  Days  at 

Bitrra  del  Colorado  101  2  fcrs*  « 

SSmay  lagoon  22  1  - 

San.  Juan  del  Norte  26  10  - 

Tortuguero  1  118 

Cano  BTavo  1  (342 

Cano  riadre  2  225  - 

Delta  2  7  . 

El  Castillo  8  17  - 

San  Carlos  4  123  - 

Cmetepe  1  114! 

Nancital  1  ? 


liberty 


1402  days 
1479 

841 


frigging  site:  Samay  lagoon  (78  tagged) 

Samay  lagoon  3 

Barra  del  Colorado  4 

San  Juan  del  Norte  3 

Tortuguero  1 

Rib  Bartola  1 

El  Castillo  1 

lagging  site:  San  Juan  del  Norte  (9  tagged) 

San  Juan  del  Norte  3 

Barra  del  Colorado  2 


39 

289 

1135 


Sagging  sit 


?o  (1  tagged) 


Barra  del  Colorado  1 

agging  site :  Cano  Negro  (1  tagged) 

Barra  del  Colorado  1 

Tagging,  site:  El  Castillo  (37  tagged) 

Rio-  San  Carlos^  1 

Barra  del  Colorado  9 

Tagging  site:-  San  Carlos  (149  tagged) 

Sari  Carlos  4 

los  Cocos  1 

Rio  Tipitapa  1 

El  Castillo  2 

Delta  2 

Cano  Kadre  2 

Barra  del  Colorado  13 

Camay  lagoon  4 

San  Juan  del  Norte  5 


-  1399 


553 

352 

1375 

1108 

1524 

Ain 


'fable  5.  Movements  demonstrated  for  Cnrcharhinns  leucas  juvenile 

SgEC&BS  Sarra  del  Colorado  (1000  tagged) 

Sgi?.°7ei7  Mo»  of  recoveries  Days  at  liberty 

IgtoU  °0l0ra40  15^  2  «“•  -  5«  dayn 

§«ST  I  j  -  g 

■L'eit;a  2  2 5  -  35 

->'£gin; i  site:  Samay  Lagoon  (54  tagged) 

Camay  Lagoon  6  p  P, 

Barra  del  Colorado  2  5  ~  f? 

Tortuguero  1  QJ  “  15 

LI  Castillo  1  g? 

bite :  San  Juan  del  Iforte  (3  tagged) 

San  Juan  del  Ilorte  2  xn  tul 


2- 23 

3- 13 
965 

217 


LI  Castillo  (145  tagged) 


34  -  34 


LI  Castillo 
Kio  Isla  Chica 
liio  Bartola 
liio  o.an  Carlos 
liio  Sarayiqui 
Barra  del  Colorado 


Ai2L  ko ;  San  Carlos  (1  tagged) 


1—2  hrs.  -  132  deyr 

115 

33 

3 

307 

4  -  2r> 


Barra  del  Colorado 


Jable  6.  Mcveaenta  demonstrated  for  Prastis 


16 

perotteti . 


2Sf Sit£*  J&SF*  del  Colorado  (17  tarred) 

^SSSSSSZ  Site  Ho.  of  recoveries  Days  at  liberty 
Barra  del  Colorado  7  ^  ^ 

teiSS  Site:  &  Castillo  (2  tagged) 


Barra  del  Colorado 


taaSS  Site:  San  Carlos  (326  tagged) 


San  Garlos 
SI  Castillo 
Barra  del  Colorado 
Parian&na 


64 

1 

2 

1 


Lake  Nicaragua:. 


85 


2  hrs. 
450 
577 
1598 


752  days 
743 


Bio  Zapote 
Bio  Boca  Ancha 
I»Xas  Balsillas 
Archipielago  Bolen- 
tiname 
Morillo 
Punta  El  Tule 
San  Miguelito 
21  Pedemal 
Punta  El  Copelito 
Isla  San  Bernardo 
Xslas  del  Nancital 
San  Ubaldo 
Puerto  Diaz 
Punta  Santa  Clara 
Bio  Malacatoya 
Los  Cocos 
Las  Isletas 
Isla  El  Armado 
San  Jorge 
Isla  Ometepe 
Unknown 


1 

5 

1 

5 

4 

3 

5 

3 

4 

6 

5 

2 

6 
2 
3 

7 
13 

1 

2 

8 
2 


1267 

506  -  8?4 
188 


-  I  j 

46  -  1300 
559  -  589 
183  -  1239 
171  -  510 
160  -  795 
128  -  594 


179 

-  725 

272 

-  601 

29 

-  817 

185 

-  244 

222 

-  461 

336 

-  1334 

19 

-  808 

736 


803  -  815 
60  -  738 
663  -  720 


(Fable  7*  Ultrasonic  tagging* 


Xosr 

1967 


1968 


1969 


1970 


Site 

Barra  del  Colorado 
Samay  Lagoon 
Caro  Negro 
Sen,  Carlos 

Barra  del  Colorado 
Sanay  Lagoon 
El  Castillo 
San  Carlos 

Barra  del  Colorado 
Sanay  Lagoon 
San  Juan  del  Norte 
San  Carlos 


Number  of  tags 

6 

2 

1 

1 

16 

2 

2 

3 

22 

15 

4 
4 


Barra  del  Colorado  15 
San  Carlos  5 


Table  0.  Sites  referred  to  in  text  and  maps 


1,  Berra  del  Colorado 

2,  Senior  Lagoon 

3,  San  Juan  dal  Norte 
4*  Tortuguere 

5*  Parisriina 

6.  Bio  Mai z 

7.  GaKo  Bravo 

8.  Cofco  Mndre 
9*  Cano  Ne^ro 

10.  Bolt a 

11.  Bio  Sarapiqui 

12.  Bio  Son  Carlos 

13*  Bio  Bartola 

14.  EL  Castillo 

15.  Bio  Xsla  Chica 

16.  San  Carlos 
17*  Bio  Zapote 

18.  Bio  Boca  Ancha 

19.  Islas  Balsillao 

20.  Archipiclago  Solentinnme  (vdth  Ini  a  Kaiicarron) 

21.  Ilorillo  (vdth  Bio  Annuel o  and  Bio  Consuolo) 

22.  IUnta  El  Tule  (with  El  Coro  sal  and  Bio  El  Con;;;o) 

23.  San  MigueDito  (with  El  Morro  and  I  si  a  El  Boquotc) 

24.  El  Pedemal  (with  Bio  Camastro) 

25.  El  Copelito  (with  Guabo) 

26.  Isla  San  Bernardo  (with  Ida  San  Bernard ito) 

27«  Islas  del  Nancital  (with  Isla  Grande) 

28.  San  Ubaldo 

29 •  Puerto  Diaz  (with  Arrayan) 

30.  Punta  Santa  Clara  (with  Punta  El  Eccreo) 

31.  Bio  Malacatoya  (vdth  El  Guayabo) 

32.  Los  Cocos  (with  Punta  San  Pedro  and  5do  Jrdtapa) 

33*  Las  Isletas  (vdth  Granada) 

34.  Isla  El  Armndo 
35  •  San  Jorge 

36.  Isla  Ometepe  (Iloyogalpa,  Punta  Josur  liaria,  Ensenada 

el  Inti an) 


Nicaragua 


N  icaragua 


N  icoragua 


Reproduced  from 
best  available  copy. 


N  icaragua 


Costa  Rica 


Nicaragua 


Costa  Rica 


Nicaragua 
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